The sources of information of the Diaphragmatic Fissures and Accessory Sulci of Liver are only the research reports. Routine anatomy Textbooks do not even mention them. Extensively research has been done on the segmental anatomy of liver but work done on diaphragmatic fissures and accessory sulci of liver is scanty. The present study can make a significant contribution to the existing literature. Hepatology is complete only with the knowledge of these fissures and sulci.
INTRODUCTION
endocrine activity, measuring about 1.5 -1.8 kg. i.e., is approximately 2% to 3% of total body weight of an individual [1] . The liver is situated in the right upper quadrant of the abdomen under the right dome of diaphragm. It is divided
The liver (hepato)is the magnificent organ of regeneration besides being one of the first organs to develop in the embryo. The human liver is the largest gland with both exocrine and into a large right lobe and small left lobe by falciform ligament anteriorly, fissure for ligamentum venosum posteriorly and fissure for ligamentum teres inferiorly [2] . The musculotendinous diaphragm is related to superior surface of the liver. The exertion of diaphragmatic costal pressure results in the formation of the diaphragmatic fissures which may be shallow or deep [3] . Their presence is incidentally reported during the radiological procedures or autopsy study [4] . Some authors believe their occurrence to be congenital [5] . While others consider, due to genetic predisposition [6] .
The span of activity and shift of hepatic growth zones are dependent on beta-catenin/Wnt activity. Lack of genetic guidance in the younger age groups can lead to the formation of the accessory sulci [7] . The diaphragmatic fissures and the accessory sulci are of different shapes being linear, horizontal or curved. They can be of various lengths and depths ranging from single to multiple in numbers [8] . Furrowing in the surface of the liver caused by the invaginations of the muscular diaphragm and peritoneum is termed as accessory fissures [9] . The diaphragmatic fissures are not genuine fissures but accessory fissures seen on the inferior surface of the liver are called true fissures as they are caused by the infolding peritoneum. The accessory inferior sulci refers to the presence of extra fissures on the visceral surface of liver [10] . Hepatology is complete only with the knowledge of the diaphragmatic fissures and the accessory sulci. 
MATERIALS AND METHODS
In the present study the Diaphragmatic and Accessory fissures were seen in 14 (31.11%) livers out of 45 that were studied. 12 (26.66%) livers showed the fissures on the different regions of the right lobe and 2 (4.44%) livers showed them on the left lobe. The fissures were ranging from shallow to deep, single to multiple, narrow to broad. A single broad deep diaphragmatic fissure causing a wide prominent notch was seen on the antero superior surface of the right lobe of the liver. The portion of the liver medial to it was seen bulging upwards. Fig (1) . 2 deep fissures were seen on superior surface of the liver causing notched appearance. The first diaphragmatic fissure was shallower in depth and shorter in length than the second fissure. The inferior surface of both the right and left lobes of the same liver showed 2 accessory fissures. There were no veins observed in the depth of any of these fissures Fig (2) . The accessory fissure seen on the inferior surface of the left lobe coursed obliquely forwards and downwards towards the ligamentum teres. The second fissure, was shorter and deeper seen on the inferior surface of the right lobe of the liver was by the side porta hepatis. Multiple shallow and wide Diaphragmatic fissures were seen on the postero superior surface of the liver. As the diaphragm was stripped (during dissection ) more and more upto 9 fissures shallow and broad were seen. The anterior surface and the right lateral surface did not reveal any fissures. Fig (3) . Accessory fissure was seen on the under surface of the right lobe of the liver close to the inferior border in another liver specimen. Fig (4) . 3 liver specimens showed the presence of accessory fissures on the caudate lobes . One of them had a fissure resembling a vertical groove making the caudate lobe appear to be bifid (5). Other specimen showed 2 accessory fissures on the caudate lobe Fig (6) . One large liver showed the furrowing of the diaphragmatic muscle fibers on the superior surface of the right and left lobes imparting a wrinkled appearance with the loss of normal smooth contour Fig (7) . Two liver specimen showed the shallow but extensive areas of indentations of the diaphragmatic muscle fibers on the right lateral surface giving it a
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wrinkled appearance Fig (8) . In the present study none of the quadrate lobes showed any accessory fissures. 
L-LEFT LOBE C-CAUDATE LOBE Q-QUADRATE LOBE GB-GALL BLADDER R-RIGHT LOBE
R-RIGHT LATERAL SURFACE
DISCUSSION
seen in the right lobe. One liver showed the furrowing of diaphragmatic muscle fibers on the superior surface of both right and left lobes. Studies using the corrosion casts showed that rather than the action of hypertrophied muscle bundles, the pressure exerted by the diaphragm as a whole could be responsible for the production of the fissures at level of weak zones represented by the portal fissures where the hepatic parenchyma exhibits a lower resistance to the external pressure. Zahn [3] reported the incidence of the diaphragmatic fissures to be more frequent on the superior surface of the right lobes and rarely on the left lobe. In the present study a liver showed diaphragmatic fissures on the superior surface of both the right and left lobes giving rise to a wrinkled appearance. A liver showed the indentation of the diaphragmatic muscle fibers that caused wrinkling of the entire right lateral surface.
S. Saritha [14] reported the incidence of the accessory fissures to be 16% in the right lobe and 2% in the left lobe. In the present study their incidence was 26.66% in the right lobe and 4.44% on the left lobe. She reported their incidence on the caudate lobe to be 6% and on quadrate lobe tobe 10%. In the present study the incidence is 6.66% and 0% respectively. Joshi et.al., [12] reported a higher incidence of accessory fissures in both caudate lobe and quadrate lobe to be 18% and 20% respectively which is much higher when compared to the present study. Sunitha Vinnakota [15] reported the highest incidence of accessory fissures on the inferior surface of the livers to be 53.44%. and quadrate lobe be 35.48%. these results are not coinciding with those of the present study. However, in the present study no accessory fissures were seen on the quadrate lobe instead the caudate lobes of 3 livers showed accessory fissures. One of them showed two small accessory fissures on the caudate lobe.
Faizah B Othman [16] , Satheesha Nayak B [18] reported their incidence to be 5% in the right lobes and 1.81% in the left lobes respectively. Shamir [17] reported the incidence of accessory sulci in afro-caribbean population to be 12%. Satheesha Nayak B [18] reported the incidence of accessory fissure which divided the left lobe into two parts. Auh et .al., [4] reported that
In the present study, the maximum percentage of diaphragmatic and accessory fissures were seen in the right lobe of the livers. The number of diaphragmatic fissures varied from one, two to many. They were single deep, dual deep and multiple shallow and broad occurring in the antero superior surface, anterior and posterior superior surface respectively. Satheesha N B [11] reported the incidence of diaphragmatic fissures in the antero superior surface of a large liver where left lobe was larger than the right lobe. The two diaphragmatic fissures appeared as two deep notches. In the present study similarly two notches were present on the right lobe but the left lobes was smaller and normal. Joshi et.al. [12] reported the incidence of diaphragmatic fissures in the antero superior surface to be 2 to 6 in number. In the present study up to 9 multiple fissures were seen but on the postero superior surface of the right lobe of the liver.
Veronica Macchi [13] reported their incidence to be 40% at autopsy and all fissures were present in the right lobe of the liver. 47% of this fissures were multiple. In the present study the incidence of the fissures was 26.66% , mostly onlyone accessory fissure out of four was correctly identified on C.T. Scans often misdiagnosed as pathological lesions .satish jain [19] reported their occurrence to be 36.1% and the present study reports it to be 31.1%. According to Satish Jain [19] 11 accessory fissures occurred in the region of porta hepatis and 2 on the rest of the inferior surface. In the present study only 2 livers showed the accessory fissures close to the porta hepatis. The accessory fissures are potential sources of diagnostic errors during imaging. Any fluid collection in them may be mistaken for a liver abscess or cyst or intrahepatic haematoma
The routine anatomy text books don't even mention about the diaphragmatic fissures and accessory sulci / fissures. The only source of their information are the research reports. The present study highlights their occurrence on all the surfaces of the right lobe of the liver. In one of the larger liver specimen multiple and shallow diaphragmatic fissures were seen on the superior surface of the left lobe also. The knowledge of the diaphragmatic fissures and accessory sulci may be gainfully utilized by forensic specialists while performing postmortem study as they mimic injuries of abdominal trauma, Radiologists while interpreting Sonograms, C.T. and M.R.I scans. Also, Confusion during hepatic resection and transplantation can be avoided by hepatobiliary surgeons. 
CONCLUSION
